The physiologic effects of isoflurane anesthesia in neonatal mice.
In neonatal rodents, isoflurane has been shown to confer neurological protection during hypoxia-ischemia and to precipitate neurodegeneration after prolonged exposure. Whether neuroprotection or neurotoxicity result from a direct effect of isoflurane on the brain or an indirect effect through hemodynamic or metabolic changes remains unknown. We recorded arterial blood pressure, heart rate, blood gases, and glucose in 10-day-old mice during 60 min of isoflurane anesthesia with spontaneous or mechanical ventilation, as well as during 60 min of hypoxia-ischemia with isoflurane anesthesia or without anesthesia. During isoflurane anesthesia, hypoglycemia and metabolic acidosis occurred with spontaneous and mechanical ventilation. During hypoxia-ischemia, isoflurane was fatal with spontaneous breathing but survivable with mechanical ventilation, with arterial blood pressure and heart rate being similar to that observed in unanesthetized animals. Minimum alveolar concentration (MAC) was 2.3% in 10-day-old mice. In summary, isoflurane anesthesia precipitated hypoglycemia, which may have contributed to the neurodegeneration observed in neonatal rodents. Use of 0.8 MAC isoflurane for evaluation of neuroprotection during hypoxia-ischemia requires mechanical ventilation and glucose supplementation in this model.